OBLON, SPIVAK, ET AL 
DOCKET #: 246008US2 
INV: Hideki SHOJI 
SHEET 1 OF_jO__ 



1/10 



F I G. 1 




OBLON, SPIVAK, ET AL 
DOCKET #: 246008US2 
INV: Hideki SHOJI 
SHEET 2 O F 10 



2/10 



Open voltage 
measurement means 



Means for measuring current, 
voltage during discharge 



Means for measuring current, 
voltage during charging 



Internal/surface temperature 
measurement means 



■t* Temporary storage means 



Arithmetic calculation means 



Calculated results 
storage means 



F I G. 2 



211 



212 



213 



214 



215 



Cycle test battery 



218 
219 



Subject battery 



Table creation means 



I 



Table storage means 



Primary determination 
means 



Primary determination 
results storage means 



Secondary 

determination means 



Output means 



OBLON, SPI VAK, ET AL 
DOCKET #: 246008US2 
INV: Hidekj SHOJI 
SHEET 3 O F 10 



3/10 



F I G. 3 



X 




Trigger signal 
circuit 



Timer 



Counter 



START 



Battery 
Voltage 



END 




<- ta -> 



Discharge 
Current 



0 



T 



OBLON, SPIVAK, ET AL 
DOCKET #: 246008US2 
INV: Hideki SHOJI 
SHEET 4 OF 10 



F I G. 4 



4 /10 




<D 



Counter 



Trigger signal 
circuit 



Timer 



pulse* discharge 
generation circuit 




OBLON, SPIVAK, ET AL 
DOCKET U: 246008US2 
INV: Hideki SHOJ1 
SHEET 5 OF 10 



5/10 

F I G. 5 



<2H 



vV 



Time- 
measurement 

circuit 



Trigger signal 
circuit 



Timer 



Counter 



Constant current 
constant voltage 
discharge circuit 



START 



END 



Battery 
Voltage 



Discharge 
Current 




OBLON, SPIVAK, ETAL 
DOCKET #:246008US2 
INV; Hideki SHOJ! 
SHEET 6__ OF 10 



F I 6. 6 



6/10 




VK 



Counter 



Trigger signal 
circuit 



Timer 



Constant current, 
constant voltage 
chafing circuit 



START 



END 



Battery 
Voltage 



0 



Charge 
Current 




OBLON, SPIVAK, ET AL 
DOCKET #: 246008US2 
INV: HidekiSHOJI 
SHEET 7 OF 10 



7/10 

F I G. 7 



<5> 



Time- 
measurement 

circuit 



Trigger signal 
circuit 



Counter 



Timer 



Constant current, 
constant voltage 
I — 5»| charging circuit 



START 



Battery- 
Voltage 



0 



Charge 
Current 



END 




OBLON, SPI VAK, ETAL 
DOCKET #: 246008 US2 
INV; Hideki SHOJI 
SHEET 8_ OF 10 



8 /10 



FIG. 8 





Counter 



OBLON, SPIVAK, ET AL 
DOCKET Hi 246008US2 
INV: Hideki SHOJI 
SHEET 9 O F 10 



9/10 



Start measurement 




Compare computation 
results to tables 



F I G. 9 



Cycle test battery 
measurement 



Use measurement results 
to generate tables 



Store tables I to 12 



Store addition result 



914 



915 



916 




Secondary 
determination 



Output 

determination result 



OBLON, SPIVAK, ET AL 
DOCKET #: 246008US2 
INV: Hideki SHOJI 
SHEET 10 O F 10 



10 / 10 

F I G. 10 
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T 




RS0C 








80%3RSOC 


60%^SSOC 
<80% 


40%£RSOC 
<60% 


20%^RS0C 
<40% 






90%S CYC 


4.1-4.15 


3.9-4.10 


3.7 - 3.9 


3.4 - 3.7 




80% 5 CYC <9U% 


4.1-4.15 


3.9-4.10 


3.7 - 3.9 


3.4 - 3,7 


0 - 3.4 


70% S CYC <80% 


4.05 - 4.1 


3.9 - 4.05 


3.6-3,9 


3.2 - 3.6 


0 «* ft f 


6074 5Civ-» <7u% 


4.06 ~ 4.1 


3.9 - 4.05 


3.6 - 3.8 


3.2 - 3.6 


0 - 3.2 


eras ^ nvp y-tAi/ 


4.0 - 4.05 


3-6 - 4.00 


3.3 - 3.6 


3.1 - 6,6 


0-31 
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3.0 - 3.2 


0 - 3.0 


0% = L I L <4U% 


3 85 - 3 95 


3.3 - 3.85 
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0 - 2.8 
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• 90%^ CYC 


4.15-4.2 


3.9-4.15 


3.7-3.9 


3.4 - 3.7 


0-3.4 


80%£CYC<90% 


4.10-4.15 


3.9 - 4.10 


3,7-3.9 


3.4 - 3.7 


0-3.4 


70%^CYC<80% 


4.05- 4.10 


3.9-405 


3.6-3.9 


3.2 - 3.6 


0 - 3.2 


60%5CYC <7W 


4.05-4.10 


3.8 - 4.05 


3.6 - 3.8 


3.2 ~ 3.6 


0-3.2 


50% £ CYC <60K 


4.00-4.05 


3.6 - 4.00 


3.3 - 3.6 


3.1-3.3 


0-3.1 


40%3CYC<50% 


3.95 - 4.00 


3.4-3.95 


3.2 - 3.4 


3.0 ~ 3.2 


0-3.0 


0V.<CYC<40% 


3.85 - 3.95 


3.3-3.85 


- 3.3 


2.8 - 3.2 


0-2.8 


Tavg>40t: 


9W£ CYC 


4.10-4.15 


3.9-4.10 


3.7-3.9 


3.4-3.7 


0-3.4 


80%SCYC<90% 


4.10 - 4.15 


3.9 - 4.10 


3.7-3.9 


3.4 - 3.7 


0-3.4 


70%SCYC<80% 


4.05-4.10 


3.9 - 4.05 


3.6-3.9 


3.2 - 3.6 


0-3.2 


60% < CYC <70% 


4.05-4.10 


3.8 - 4.05 


3,6-3.8 


3.2 - 3.6 


0-3.2 


50% S CYC <60H 


4.00 - 4,05 


3.6 - 4.00 


3.3 - 3.6 


'3.1-3.3 


0-3.1 


40%£CYC <50% 


3.95 - 4.00 


3.4-3,95 


3.2 - 3.4 


3.0 - 3.2 


0-3.0 


0%^CYC<40% 


3.85-3.95 


3,3 - 3.85 


3.2 - 3.3 


2.8 - 3.2 


0-2.8 



